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вд Я 
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FORCED-AIR COOLED 


Useful with full input up to 900 He 
and with reduced input up to 2000 Яс 


The 6161 supersedes type 5588 for new equipment design. 
GENERAL DATA 


Electrical: 


Heater, for Unipotential Cathode: 
6.3 av. . . . . „ас or dc volts 


š 
Voltage. sode e eoe 6.9 max. . . . . .ac or dc volts 


Current at 6.3 volts. . . 3,44............ апр 
Minimum heating time 
Bt B.9 volts. ily сар Toa x99 me аа кето е 


Amplification Factor for 
arid volts = -15, апа: 
plate та. = 250..... 25 
Direct Interelectrode Capacitances: 
Grid to plate§. bae ЛЕЛЕК r 6 шї 
Grid to cathode and heater§ . Зи ЫНА ге, r 11 puf 
Plate to cathode and heater? ......... 0.19 uf 


Mechanical: 


Operating Position. . . . ee we ee eee 22... Апу 
Overall: Length; sock Wwe н э os mos. de 3-5/16" + 3/32" 
Greatest Оїатеёеег.............. 1.750" + 0.010" 
Weight (Арргох.)............. x a te pO 92 
Radiators e onec LR D ми soso ADDS IRL Ls integral part of tube 
Mount ЙД. eive iR sie ees te wx a Ua woe viv Special 
Terminal Connections /See Dimensional Outline): 


= Grid K — Cathode 
H-Heater P- Plate 
Air Flow: 


The specified air flow for various plate dissipations, 
as indicated in the tabulation below, should be delivered by 
a blower onto the respective terminals and seals, and 
through the radiator before and during the application ofi 
any voltages. Heater power, plate power, and air may be 
removed simultaneousiy. 
Percentage of maximum- 
rated plate dissipation 
for each class of ser- 


V FOE а а ан еса 100 80 60 % 
Minimum air flow. . 16 10 5.7 cfm 
Static pressure . . 0.85 0.4 0.16 in. of water 

“50, See next page. Indicates a change. 
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Г The above flow and pressure values are for condition 
with radiator temperature held constant at 1359 C rise 
above incoming-air temperature. The air flow must be 
adequate to limit the temperature of the radiator, grid 
terminal, cathode terminal, and seals to their respective 
maximum values. 

Radiator Temperature (Measured on core 
at end adjacent to plate flange] . . . . . . 180 max. 0С 


Grid-Terminal Temperature... . . . + + 150 max. ос 
Cathode-Terminal Temperature . . . . eee . 150 мах. °C 
Seal Temperature (Plate, grid, and cathode). 150 max. °C 


RF POWER AMPLIFIER — Class B Television Service 
Synchronizing-level conditions per tube unless otheruise specified 
Maximum CCS* Ratings, Absolute Values: 


DC PLATE УОТАЕ............ 1600 max. volts 
DC PLATE CURRENT . ........... 0.350 max. amp 
IDC GRID CURRENT: 


Negative value... ieu а ғы ёз OLOLA атр 

Positive value... ee ee wee + 0.100 max. amp 
PLATE ІМІЛ............... 560 max. watts 
PLATE DISSIPATION. „еее n on ng 250 max. watts 
Typical Operation in Cathode-Drive Circuit at 600 Mc: 

Bandwidth® of 6 Mc 

DC Plate-to-Grid Уоһаде........ 1600 volts 
DC Cathode-to-Grid Voltage... . . . . 100 volts 
Peak RF Cathode-to-Grid Voltage: 

Synchronizina level. EP FOR LE 130 volts 

Pedestal level а... 117 volts 
DC Plate Current: 

Synchronizing level. es . 2 ee eee 0.350 amp 

Pedestal level . . . . 2 2 eee eee 0.285 amp 
DC Grid Current (Approx.): 

Synchronizing level. . . . . . . e 0.040 amp 

Pedestal level . . . . sosaren Я 0.013 атр 
Driver Power Output Approx. Пе 

Synchronizing level. . ...... EN 554 watts 

Pedestal level „ sos e ee pa ee ¢ 40 watts| 
Output-Circuit Efficiency (Арргох.). . . 89 
Useful Power Output (Аррғох.): 

Synchronizing Теуеі.......... 325% watts 

Pedestal levél . uoe e woa u з з -. 195** watts 
Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidthé of 6 Mc 

DC Plate-to-Grid Voltage . . . . . . . А 1600 volts 
DC Cathode-to-Grid Voltage . . . . . . . 100 volts 
5 [7.80.88 СА # „ае, See next page. — Indicates а ЕК 
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[Peak RF Cathode-to-Grid Voltage: 

Synchronizing level. . . . . . . . ee 135 volts 

Pedestal level ............ 120 volts 
DC Plate Current: 

Synchronizing level. . . . . . . eee 0.350 amp 

Pedestal level . . . . . se se rs 0.280 amp 
DC Grid Current (Approx.) 

Synchronizing level. . . . . . av... 0.030 amp 

Pedestal level . . . . ... ..... 0.010 amp 
Driver Power Output (Арргох.):% 

Synchronizing level. . . . . . . . .. 759 watts 

Pedestal level „а. 2 ee ee eae 45 watts 
Output-Circuit Efficiency (Approx.]. 65 % 
Useful Power Output (Approx.): 

Synchronizing level. . . . . ee eae 230%% watts 

Pedestal Теуе!............ 135% watts 


BIAS-MODULATED RF POWER AMPLIFIER 
Class C Television Service 


Synchronizing-level conditions per tube unless otherwise specified 


Maximum CCS* Rati 


DC PLATE VOLTAGE 
DC GRID VOLTAGE | 


DC GRID CURRENT: 


Positive value 
PLATE INPUT... 
PLATE DISSIPATION. 


DC Plate-to-Grid 
DC Cathode-to-Gri 
Synchronizing 
Pedestal 
White level. . 
Peak RF Cathode-t 
DC Plate Current: 
Synchronizing 


DC Grid Current ( 
Synchronizing 
Pedestal leve! 


Synchronizing 
Output-Circuit Ef 
Useful Power Outp 

Synchronizing 

Pedestal level 


DC PLATE CURRENT . . . 


Negative value . . . . 


level . . 


Pedestal level . . 


Driver Power Output. 


ngs, Absolute Values: 


White level). . . . . . 


Voltage... .. eee 
d Voltage: 
EVE леа, WI оюу» 


o-Grid Voltage. . . . . 


eve 


Mu wo * аго ае 


eve 
ficiency (Approx.). . . 
ut (Approx.): 


Typical Operation in Cathode-Drive Circuit at 600 Mc: 


1600 max. volts 
-300 max. volts 
0.350 max. amp 
0.010 max. amp 
0.100 max. amp 
560 max. watts 
250 max. watts 
Bandwidth® of 6 Mc 
1600 volts 
100 volts 
150 volts 
230 volts 
130 volts 
0.350 amp 
0. 250 amp 
0.040 атр) 
0.013 ат 
65# watts 
89 % 
325% watts 
195% watts 


w~ indicates a change. 


* 6,0, €, 6, &, * өө o. See next page. 
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Typical Operation in Cathode-Drive Circuit at 900 Mc: 
Bandwidth® of 6 Mc 


DC Plate-to-Grid Voltage. soa sso 1600 volts 
DC Cathode-to-Grid Voltage: 
Synchronizing level. . . es ee eae 100 volts 
Pedestal level ga 4 ала ee Fe ва 150 volts 
White, level. & 66€ 9 r oos 230 volts 
Peak RF Cathode-to-Grid Voltage. . . . . 135 volts 
DC Plate Current: 
Synchronizing level. . e . . . ee ee 0.350 amp 
Pedestal Теуеі............ 0.250 amp 
DC Grid Current (Approx.): 
Synchronizing level. . . eee ee es 0.030 amp 
Pedestal level. лала геа ж ж же» 0.010 amp 
Driver Power Output (Approx.) :* 
Synchronizing level. . . . 4. 4... ee 759 watts 
Output—Circuit Efficiency (Арргох.). . . 65 
Useful Power Output (Арргох. |: 
Synchronizing level. . . . eee eee 230** watts 
Pedestal Теуе1............ 135% watts 


PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier conditions per tube for use with a max. modulation factor of 1.0 


Maximum CCS* Ratings, Absolute Values: 


DC PLATE VOLTAGE. « « « » » o з o ox на 1300 max. volts 
DC GRID VOLTAGE. = a rr яз on nnt ж -300 max. volts 
DC PLATE СИВКЕМТ............ 0.210 max. amp 
DC GRID CURRENT. а... ес See Rating Chart 
PLATE ІКІЛ............... 270 max. watts 
PLATE DISSIPATION. © © эз» е» а t а 167 max. watts 
Typical Operation in Cathode-Drive Circuit at 600 Mc: 

DC Plate-to-Grid Voltage ........ 1400 volts 
DC Cathode-to-Grid Voltage ........ 150 volts 
Peak RF Cathode-to-Grid Voltage. . . . . 200 volts 
DC Plate Current . . a . жа eee n 0.210 amp 
DC Grid Current (Арргох.)........ 0.070 amp 
Driver Power Output (Арргох.)4. . . . . 70** watts 
Output-Circuit Efficiency (Арргох.). . . 80 % 
Useful Power Output (Арргох.)...... 180%% watts 
Typical Operation in Cathode-Drive Circuit at 900 Mc: 

DC Plate-to-Grid Voltage . . . . . . . . 1400 volts 
DC Cathode-to-Grid Voltage... . ees 150 volts 
Peak RF Cathode-to-Grid Voltage. . . . . 200 volts 
DC Plate Current arw soupe w ee eee 0.210 amp 
DC Grid Current (Арргох.)........ 0.070 amp 
Driver Power Output (Арргох. )®®. 2... 75% watts 


# vw ж ; 
“0,44%, Ж Lord „Ф: See next page. — Indicates a change. 
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Output-Circuit Efficiency (Арргох.). . . 60 % 
Useful Power Output (Арогох.) els dame go Ж 120%% watts 


RF POWER AMPLIFIER & OSCILLATOR — Class С Telegraphy® 
and 
RF POWER AMPLIFIER — Class C FM Telephony 


Maximum CCS* Ratings, Absolute Values: 


DC PLATE VOLTAGE x uuo зора ае а 1600 max. volts 
DC GRID VOLTAGE. ............ —300 max. volts 
DC. PLATE CURRENT: e- sor arora au on s 0.250 max. amp 
DC-BRID CURRENTS 3,5455 14 See Rating Chart] 
PLATE INPUT; ye om ewe 4 Жы coo 400 max. watts 
PEATE (DISSIPATION scsi anres а ee а 250 max. watts 


Typical Operation as Amplifier in Cathode-Drive Circuit 
at 600 Mc: 


DC Plate-to-Grid Voltage... ааа. 1650 vol ts| 
DC Cathode-to-Grid Voltage: 

From fixed supply оР......... 150 volts 

From cathode resistor of ....... 500 ohms 
Peak RF Cathode-to-Grid Vol tage. ПОТЕ 200 volts 
OC Plate Current... ТІ 0.250 ат 
DC Grid Current (Approx. ) . же Ал Ma GELS 0.050 amp 
Driver Power Output (Approx.)* . . . . . 75% watts| 
Output-Circuit Efficiency (Approx.). . . 82 % 
Useful Power Output (Арргох.)...... 270% watts 


Typical Operation as Amplifier in Cathode-Drive Circuit 
at 900 Mc: 


DC Plate-to-Grid-Voltage . . . . . . . . 1650 volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of . . . . . . ... 150 volts 

From cathode resister оҒ....... 575 ohms; 
Peak RF Cathode-to-Grid Voltage. . . . . 200 volt 
DC Plate Currents. s o e ace a э. злу 0.250 amp 
OC Grid Current (Approx.). . . . . . . . 0.010 ато 
Driver Power Output (Арргох.)%..... sot watt 
Output-Circuit Efficiency (Арргох.). . . 60 


Useful Power Output (Approx.]. . . . . . 180%% watts| 


FREQUENCY MULTIPLIER — Class C 


Maximum CCS* Ratings, Absolute Values: 


DG RILATE- VOLTAGE 1: 9x71 ree ce A 1600 max. volts 
DC GRID VOLTAGES v. eg ew Roc з -300 max. volt 
DC PLATE CURRENT vo: e ponia c xoc toy seg 0.250 max. am 
OE GRID- CURRENT: -2 m re Get SEA. Oe ce, vel «en А See Rating Chart] 
PLATE: INPUTS e Ro see вв в рова Мдаа жаз 400 max. watt 
PLATE DISSIPATION, a ese mox oom s 250 max. watt 


*,§,0, 9,0,3, #, coms eoa See next page. 
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Typical Operation in Cathode-Drive Circuit: 1 
Doubler to Doubler to 
600 Mc goo Mc 
DC Plate-to-Grid Voltage. . 1760 1675 volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of... 260 175 volts 

From cathode resistor of. 860 645 ohms 
Peak RF Cathode-to- 

Grid Voltage. . . . . . . 300 300 volts 
DC Plate Current. . . . . . 0.250 0.250 amp 
DC Grid Current (Approx.) . 0.050 0.021 amp 
Driver Power Output 

(Approx.)*. . ; 125 100 watts 
Output-Circuit Efficiency 

(Approx.) . . e Ж 90 80 % 
Useful Power output 

(Approx.) . . SE. 180%% 140%% watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 
Heater Current. . + ee ee ee 1 3.05. 3.19 amp 
Amplification Factor. . . . . . . 1,2 18 32 
Direct lnterelectrode Сарасі- 

tances: 

Grid to plate... ee. eee - 5.6 6.6 pf 

Grid to cathode and heater. . . - 10.5 12.5 mni 

Plate to cathode and heater . . 3 0.12 0.26 mna 
Plate Voltage. ta e n ee eee 1,4 500 850 volts 
Plate Voltage .. . eee eee 145 690 1140 volts 
Grid Voltage. . . . Oe а-а: CEES - -165 volts 
Peak Cathode Current. жык. ee wie! рр 3.2 - amp 
Useful Power Output . . . . . . a 1,8 225 - watts 


Note i; With 6.3 volts ac on heater. 


Note 2: With dc grid volts s -15, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 


Note 3: With external shield, as described under (O), connected to grid 
terminal. 


Note ц: With dc grid volts = -10, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 

Note 5: With dc grid volts = -20, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 


Note 6: With dc plate volts - 1600, and dc grid voltage adjusted to give 
dc plate current of 1 ma. 


Note 7: Designers should limit the maximum useable cathode current 
(plate current and grid current) to this value under any condi- 
tion of operation. 


Note 8: Ina sel ехетва oscillator circuit with dc plate volts = 1600, 
dc plate ma. = 250, dc grid та, = $0 to 75, grid resistor (ohms) = 
2000 + 10%, and пача (Mc) = 


* 50,9, 4 & y, e om» А „t: see next page. 
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* Because the cathode is subjected to consideracle баск jomzardment as 
the frequency is increased with resultant increase in temperature, 
the heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant 
short life. 

£ without external shield. 

O with external flat shield 7-1/2" min. diameter located in plane of the 
grid terminal and perpendicular to axis of tube. Shield is connected 
to grid terminal. 

* continuous Commercial Service. 

% Computed between half-power points and based on tube output capaci- 
tance only. 

Ф The driver stage is required to supply tube losses, rf-circuit losses, 
and rf power added to plate input. The driver stage should be designed 
to provide an excess of power above the indicated value to take care 
of variations in line voltage, in componen in initial tube char- 
acteristics, and in tube characteristics duri g life. 

* This value includes 28 watts of circuit loss and 36 watts added to 
plate input. 

99 This value of useful power is measured at load of output circuit having 
indicated efficiency. 

9 This value includes 28 watts of circuit 1055 and 40 watts added to 
plate input. 

в |, cathode-drive, plate-modulated class C rf power amplifier service, 
the 6161 can be modulated 100% if the rf driver stage is also modu- 
lated 100% simultaneously. Care should be taken to insure that the 
driver-modulation- and amplifier-modulation voltages are exactly 
in phase. 

** This value includes 18 watts of circuit 1055 and 40 watts added to 
plate input. 

Ф This value includes 23 watts of circuit loss and 40 watts added to 
plate input, 

ü Key-down conditions per tube without amplitude modulation, Modulation 
essentially negative may be used if the positive peak of “һе audio- 
frequency envelope does not exceed 115% of the carrier conditions, 

A 


МАХ. -PERMISSIBLE PERCENTAGE 
OF MAX.-RATED PLATE VOLTAGE 
AND PLATE INPUT: 


This value includes 18 watts of circuit loss and 45 watts added to 
plate input. 


This value includes 23 watts of circuit loss and !5 watts added to 
plate input. 


MAXIMUM RATINGS vs OPERATING FREQUENCY 


Class B television 
Class C television, 
biased-modulated 
Class C telephony, 
plate-modulated 
Class C telegraphy 
Class C FM telephony 


BQ ъч ag за за 
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OPERATING CONSIDERATIONS 


In tuning a cathode-drive rf amplifier, it must be remem- 
bered that variations in the load on the output stage will 
produce corresponding variations in the toad оп the driving 
stage. This effect witl be noticed by the simultaneous 
increase in plate currents of both the output and driving 
stages. 

During standby periods of less than 15 minutes, it is 
recommended that the heater voltage be reduced to 80% 
of normal to conserve life; for longer standby periods, 
the heater power should be turned off. 


= ДАЛА ان‎ 


г 
AIR-COOLED 
RADIATOR 
оған Це 
(NOTE 4) 
PLATE PRET 
FLANGE Yat a2 
PLATE 8,7 
CONTACT SURFACE Е за 
(NOTE 1) + %2 
GRID 
TERMINAL 
(NOTE 1) ри 
DE ? ^e 
мм 6, 
+ | + ^e 
34" 
а 
+132 
ша 


CATHODE AND — — |--.059"*.002"-,006" біл. 


HEATER TERMINAL — SEE NOTE 2 
(NOTE 1) —.370" MIN, 
К DIA. 
HEATER TERMINAL 1 MAX, DIAS 
(NOTE 2) 92CM -7704R2 
| — indicates a change. 
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NOTE 1: WITH THE CYLINDRICAL SURFACES OF ITS GRID AND 
CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 
TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G,. THE FOUR 
CYLINDRICAL HOLES Hy, Ho, Нз, and Hy HAVE AXES COINCIDENT 
WITHIN 0.0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 
OUTLINE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 
THE SKETCH. 


THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE Hy, AND 
THE CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON THE 
SHOULDER BETWEEN HOLES Н; AND H5. THE PLANE SURFACE OF 
THIS SHOULDER 15 90° + 21 TO THE AXES OF THE HOLES. SEAT- 
ING 15 DETERMINED BY FAILURE OF А 0.005"-THICKNESS GAUGE, 
1/8" WIDE, TO ENTER MORE THAN 1/16" BETWEEN THE SHCULDER 
SURFACE AND THE PLATE CONTACT SURFACE. 


WITH THE TUBE PROPERLY SEATED AS DESCRIBED ABOVE, THE 
GRID TERMINAL WILL BE ENTIRELY ENGAGED BY HOLE Hg, АМО 
THE CATHODE TERMINAL WILL BE ENGAGED BY HOLE Н, TO A DEPTH 
OF AT LEAST 1/4", 


NOTE 2: CONCENTRICITY OF THE HEATER TERMINAL WITH RESPECT 
TO THE CATHODE TERMINAL IS DETERMINED BY A GAUGE AS SHOWN 
ІМ SKETCH 6). THE CYLINDRICAL HOLE Hg AND THE ANNULAR 
HOLE Hg HAVE AXES COINCIDENT WITHIN 0,0005", THE CATHODE 
TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS GAUGE 
TO A DEPTH OF 3/8", 


NOTE 3: MAY BE ROUNDED OR BEVELED NOT TO EXCEED 1/16" 
NOTE 4: THE AVERAGE OF THE MINIMUM DIAMETER AND THAT 
MEASURED 90° FROMTHE MINIMUM WILL BE WITHIN THE SPECIFIED 


RANGE, AND THE DIFFERENCE BETWEEN THESE TWO MEASUREMENTS 
WILL NOT EXCEED .O10". 


НЕКЕ ЕК ЕКЕН 
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SKETCH 6j 


ate ere et 


1.56007+.0005" 


1.39507%.0005” 


NEIN .3850"4 .0005" 


SKETCH G2 


H 
5 9800" .0005” 
-2000"+ .0005" 
He 
| .38107%,0005” 


7A 
| 


1 


" 
“+ оо 
4 E 
38 - 1000" 


SSSSSSS 


Q 
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MOUNTING ARRANGEMENT FOR USE WITH 
COAXIAL-LINE- OR CAVITY CIRCUITS 


AIR-COOLED 
RADIATOR 


1.600" MIN. 


REMOVABLE 


Woy A 
Өр 


CLAMP С 


re 560" MIN, " 
1.800" MIN; 


PLATE CONTACT 
SURFACE 
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OF RATED GRID CURRENT 
VS OPERATING FREQUENCY. 
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PLATE & CATHODE VOLTAGES} 
ARE REFERRED TO GRID. 
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